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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a tuner for a cable modem 
which exerts characteristics improvement 

SOLUTION: In this tuner for a cable modem, a broadband amplifier 
circuit 21 is inserted to an input circuit side of RF amplifiers 6 and 
8. The circuit 21 operates as a buffer amplifier. Therefore, an input 
tuning characteristics in RF amplification input tuning circuits 3 to 5 
is not generated in the inputting state of a tuner, the input 
impedance characteristics of the circuit 21 reflects input return loss 
as it is, and the input return loss is reduced drastically. Also, 
isolation is obtained by the circuit 21, and local leakage mainly with 
the leakage of oscillation signals of local oscillation circuits 10 and 
14 in a tuner inputting stage as main parts is reduced. 
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[#HFM*©«I1] 

] CATV««S«LtA*L*JI8« 
#fcttHSL-CU*1-SA2l«^ itBCATVBfo* 

gf fl^ * * #j£ w mm t -c rn^-r s 

WEA*«ittE*«ran«i:©IB(c»ltfe*v-C, WE 
A^ft^feffl^SixfciMEiBflttf&^SrA^L-CtoaL 

«rEii«raBi«icau*i-5a«ttSr $ i-fit*. 

*E»««tt, WEA*»fc«iEiiiHWBIfflt©te*S: 

[W#9l2] MEttfftttt* mEA*»A^WASix 
fcfflE*J3S«**A*LT* l£»*lwfefcoTM»«L 

ill tcE*^-^*-^^*--*-. 
[»**3] ttE£#**t«Mtt, ia«±tc*i«$ 

trCfc*«Mftfc1-S* If ** 2 l:Etoy-y^f^ 
[»#S5] WEl£»«lt«att, ME¥f6S!*M» 

©A^a^jitfu^a^^ix^i-^^iHiB^K^e) 

[11*5(6] MEtt«»tt* ttE£»WM»a>ttW 

&(c&ttib^T, WEZ£:**it'H«offl*«*SrA^L 
■C«FE**iraBI»©'tix^ix(-»E1-S«*»EfflSrS 

fbicistxs, it^^^Ls^rna^E©^- 

[»*»7] SfiE«««tt. 1ttEl£#Wt«»s>Art 
aicRttfcixT, ttEA*«fB*»e>SuE*J5»«*«:Ayj 

rixd^cEttw^-^^^ffif-a— 
[1***9 I iHB7-f^«lt fflE'>4<fct>2o 



(2) ^2 0 0 0- 1 5 1 2 7 2 

2 

MMWl 0] ttEflffiffl** ttEAfftt*H»0A 

^a*s .fctfawa^f iv^— (b*i5$c§&£ 

.Jfrfrfctt, SuEA*»d»e>ffl***v5WEiK»K«*S: 
A* LTBtjEli^^?fiI^«tU : ffjE^K^^a5l-T^ 

10 B9El£***t«ffl^tti*a*-K*t 6>ftS*frlctt, 

WEi£»«**I«^ba**ixS«*SrA*LT, ME 

it *i nan *s * tfnu e « js***« k -c t fc s 

H«ft#«K^o«*fe««$*"CmEli«I^H»(-tti 
rt1-<5wi*r#«*1-Su »**2 fcv* L5 

i] t»Effl«*ae*»tt, mEBfffi«*t 

taffl* * WE«»««IslttroiBa«*a: «:» 

-frfCWE+BBfflKft^SrHi^i-sa'frllBtS:^^ 
20 j»E**»M\ WE««*«lHlB^*«ffltt*»-raOT1- 

E^oy-^^er Afflf-a— 
[»«<0S¥ttfcKW] 
[0 0 0 1 ] 

[0 0 0 2] 

cATv-ett#«fto5iiii»iwiiratt^ 

fcHFC (Hybrid Fiber/Coax Oft) ^SIASivsofc 

So 

[0 0 0 3] HFCtt#*KlcKMfy h 

F C £:fflv x ixfif 6 4Q AM (quadratur amplitud modul 
ation toft) *5St?fooTl>*«iH6MH2S:*LTe 

»it*3 0M*> h/i^KafW?^ 

So 

[0 0 0 4] ±5££>i^i$7 ? -?7i' vlcy-^n^x^ 

^-7 r ^x^ffl^^-^»i4 7 0-8 6MH 
2fctt5UHF/^K , 17 0-4 7 

OMHztttSVHF Hi gh/^K (B2/^ 
K) fc<tt;5 4-1 7 0MHz!:tt?)VHF Low 

[0 0 0 5] El 1 eiittsfco^-^^^Afflf-a— ^ 
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-^^iif&Sttl-SfcfeOA^fiB^l, HPF W/* 
;u^B&) 2, T y:/* h y — ^[e]B4 0, f f — 
^S»f4 1, g««#S:UHFfi*fcVHF«*4:H» 

««*£A*UT*?-3 0*»?>lS»i3 1 * 3 3SrIftl 
T-S-jLfcftSAGC (g»«l#ffi») HEElcav^*^ 
^Hc*t?H*IUT/H*1-5fc«>©iBJi* (&Ts RF 
it*I§§6*5J:tf8, RFJ8H8 6:fcJ:tf8 OA 

ffly3aicR*tt>ix5RFit«taArawsiBi 6-1 8, 

I F (+B«tt©») *«HItt4 2*3j:t)«U*«T-l 5 
[0 0 0 6] CATVW^i^-^'^f^MBf-a-*- 

a> h m=? 1 ^ u x >r - ^ ;ng j»iw $ n s ± 0 ft * 

a — ^S«*;h,ST0 ±9ff^ii5-4 
2MH z l:t, ^fcT«9{t^li5 4-8 6 OMHzCT 

[0 0 0 7 ] ±0«*fcttH^3ftfcl>QPSK (iES 

fiB^F 1 ^ U X >r - ^0 ft fcSttl $ ft 5 . 
[0 0 0 8] »f H»5)S«tfcT!)«»liHPF (I 
F7^/^) 2£ili§tf>&, A*«»IhIB1 9 fc 2 OK 
^X^t, :it^UHF BAND. VHF 
HIGH BAND, JoiOTHF LOW BAND 

[0 0 0 9] HPF2|j:5-46MH2«t«tU 
5 4MHz«±fe5iii#«ti-57-f^^-Cfc5. 

Bttufcv^at&fcfco-cv^. 

[0010] Rlc, K<oS«IUKto»flF#tlBSr» 
RF*«Ay3BWIlIB3-5 0V^-f^lo(c4x. 

raafcaa*i.snRFtiiii»6fcj:t;8<7>v^i*^-* 
fc*5v*-of«$*vs. RFHttia^i^iHjBi 
6- 1 s^rft^i^i-^-tis&s sfs**(-ram 

-5-;Libft5 0 

[0011] R FiittffirtHMaltt 16-18 <DV>-fft 

1■tu^lo(^:*5V^r#^E1-SAffl«S^glaKl Ofcitf 1 
4 0V^i"*id»o«««*i:»*$H-C I F«»fc«»as 
ftT, I F*«lHlB4 2\zmt>£tlZo IF*«E!»4 
2TM1I Fffl*tt*«SJxTtttfJ**l 5**UTWA 



(3) #$ 2 0 0 0- 1 5 1 2 7 2 

4 

£ft5„ 

[0 0 12] _L&U£<fc 5fc. JgAXSHBl 0*5j:t/ 
^HIB 9 * ?> W-»«B«lHltt l 4 *5 J: 1 

3o*:ft^ftii, RFft-^^flFfM$n5g(tf'^> / ^^ 

F«*»cSHfti-$fcat)OH«»aE*«-Cfe 
So JB«««@Bl 0*5J:tn 4^*ft^fttt, fiff^g 

So 

10 [0 0 13] 

[%mm»:L£obtz>®M] Km**-?**'?* 

e»#a*ftT^*. fciiSft*^^^-^^^ 
fttMCNS (multimedia cable network system 

<z>^3— a* y .tT/^yy 

[0 0 1 4] Ell 7 tt, HI 6©AM^1 (C*3»tSS 

20 HB-efcS. E117XH. ^IfilcA^y ^-^n^ (d 
B) **«ibn«l«I(-tta«^TI6*«ifi» (MHz) tf« 
bftS, 

[0 0 1 5] Ell 6-CHRFJ8«A#IWBIIsJtt3*-5H 
'A*«*I11B1 9^2 O&fctftCHPF 2^iiLTA^I 
«^Hc«l*Six5. Z<Dti£>, A**? l 

xim to*4©RFnaA*ranisi 

5J:5lcfc2:*.«, Sftfllftft f p -CA*«^ l fcfctt 

[0016] *fc, Aflsefimsi o 1 1 4icj:SD- 

^yuy -Jr-^Sr^flct-tS^^y T^oi^ 5/ v-a y^R 
F*l«a*lRllS|[sIKl 6-1 8, R F *8 tlHl 88 6 t 8, 
R Fif*IA^I^^lHlB 3 - 5 , A*«*ls]B I9t2 
0. ftWMPF 2fe^LTA*« J Fl»-*5^T- 1 
OdBmV- — 3 0 d BmV^aj^ixSp %<Oti£>, A 

40 NStH^T'U 7^xv;^ 3 VlCOV^T- 4 0 d Bm 
[0 0 17] ^^^^tc* tO^^Oi^Jli, 

[0 0 18] 

^-rA^f-^-^-fis CATVft^-$rafttXA^ UK 
U-cm*1-SA*»t, CATVff^^ 
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[0 0 19] ::o$$f&te N A*»fc*«RBI»*<BlH 

[0 0 2 0] lc«x.tf«««(cJ:l9A*«2:li 
[0 0 2 1 ] «»»lcJ:!?X*tti:*»«WBI«*5 
5, 

[0 0 2 2 ] «f*3!2^EHO^-^*7 f ^fflf-a- 
A*»a»fcffl*S;h,fciMift«#*:A*U 

[0 0 2 3] fl|#«2(C«x.(f, ««tt(cttJ£»#0>C 
AT Vft*lCOV^T*tt»flFi-S^y 7r t LT(D/2:^ 
$i#*I£M^£fr<5^T\ A*»^*3V^r»±i£»«iiiH 

Ji*fcLXAa»K::l3tt5A*y*~^o* 
^&S£;ftTgfiq H pWti&#^£ 0 
[0 0 2 4] XtW*it««(wJ:!9A*»tli«ia 

SO^ A*»i-fe(t5*«BBI«*5J:^«»tt*»» 

[0 0 2 5 ] »#J 3 fc«*4r- ^r^fa-t 

la^tcaiaESixfciSISWittllHlKSr* 

[0 0 2 6 ] »*a3i:»xtf, 
*»*IlH]B«riaK±lc«ljlEU-C*dcL-C, A^y*- 

[0 0 2 7 ] IS*^4lC^-5^-y;U^7 r ^ffif-^-^ 
lis f|^5 2(7?>!r-y;w^r^ffif-^-^t-^itSi2:^ 

[0 0 2 8] 1***4 fcttjitf, £*«*MM*£*# 



(4) #^2 0 0 0- 1 5 1 2 7 2 

T, A*y ^-vo^*5j:0«n-*;uy -{r— ^©(S»Sr 

[0 0 2 9] H*«5l:«5^-^fA»fa-t 

^WSii'l'I9ScoA^©:^ctU ! £ii^©:to j e^ 

[0 0 3 0] It** 5 ICttitf^SMHtt^A^aiS 

X V , *f>liA*»t*«W««*5j:VS«*Se««2: 

t^*3 it £ n - # ;u y - £ h £ fr~C S« n n qff 

[0 0 3 1 ] B^eiClS^^r-^^Afflf-a- 
■m. if** 2 fcv* U 5 ov^-ftud»^E«oy-^/^ 

SJcR(tfeixrj£W**««oHl*«*«rA^ 
[0 0 3 2 ] m**6I^X^ «*#K»#Rtt*>*U 

[ 0 0 3 3 ] H*5 7lC|E®^^-7 r /U^Affi^zL- 
■ftt, If** 2 ftV^ L 5 ©V^-f^d»(C|B<ft(0^— T'/^ 

St^Rtt&ixTA*«d»fe*Ji*«**A*U-CB!fa# 

zzb\zffi?Lxmf&£ftz>o 

30 [0 0 3 4] M#*7C:a*.tf, 7^/U*»ttA*«J&» 

*fct-C, A*«lc*5(tSlt*IRIH«<c6>^S«»36 
[ 0 0 3 5 ] if^aiciE^^^-^^r^^^^- 

-tti, gf**7lClB^(D^-7'^f f Affi^^-^(7>y 
[0 0 3 6 ] gf**8lC&;ttf, o-/<^7-f /U^O* 

J; 5 tcA*«^*3*t 5 o-^/wy ^r— ^S:Bfai-5 J: 5 

[0 0 3 7 ] ff**9lCfS^O>r-7';^xAffi^^- 
■ftt. lt**7lC|5^^y-y/^T^ffi^^-^^^ 
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[0 0 3 8] B#«9tw|6iff, u-s<X7j/l'f<D$ 
V h ^7«»»«r C A T V«»<B*«tOS«»*0> 5 *> 

[0 0 3 91 1 0 lci5®^->Ot^eT 

— ffi, 2 L 5 ov>1* *v*»(cE«<o^-^/u 

$ *b letups. 

[0 0 4 0] w^^ti, Z£#*««»OA*a»-» 
tt*>*ifc»frtci±, A*»a»feffi*£ixS*«8fM>*: 

[0 0 4 1 ] Ofcftitf, ««»fc.fc 

*«»<&AHB*»fc jolt 5HS»ft 1 4Sfltt*»«£l 

[0 0 4 2] M*9 l 1 IJIIE*©^-^^^ Affif-a 

»M6«ls]tttf>«««# £ LT + *SrttS* 

[0 0 4 3] Ifcttilf, h7y^Il]ttl±»« 

J: £ n -a/u y ^- LT«*1-5 J: 
9f^ffl1-^)o Ufc^ 0 -cA/J»lw*3lt5»»3BSIs]B(c 

[0 0 4 4] 

[0 0 4 5] [SaS<D*j»i] Hilt C©»W©SIS 
<?5*fflHcJ:5^ns;^Bn?fc5, H 1 o^-y^^r 
AJ8f-*-*olftaK*3V^CEIl 6©«£*0>*ixift4 
*jfttt* HPF 2 fcA*ffl&li»l 9*5^X^2 

-g-Cfc* C A T Vfl^lcol ^-C**I»f^1- 5 



(5) #§32 0 0 0- 1 5 1 2 7 2 

8 

So 

[0 0 4 6] H2f±, H 1 OA^i 1 1 !C*5ltSS«» 

"CfoSo 02-Ctt, ««l(cA*y^->D^ (dB) 
«bivBMiUcttg«^«64flJS* (MHz) tmhti 

[0 0 4 7] A*«*[aKl 9*5j:tf 2 0 tHPF 2 t 
<0ffl{CJ£«tt*l4l[B]& 2 1 #it*UlC#A UTRtt 

70 LTHPF 2M©@tt»kA*«»!giSl 9*5J:tf2 0 
£A»OlH]tt»i:Oe'fr!65*i4or. R FififfiAjftPIOT 
m» 3 - 5 £>HWI#tt# A*»* 1 fcX&lti $ ft4v \ 
v^j&vUxtf. A^fiB^lW^b^fcA^-Otf-^^ 
*W4 (A^y^->n^) tt£S#«if«lHlB 2 1 tO# 

J; p (c^it SftAttft f p t? A*«* l t-*5V n-c 

nil kd'&&£v t*«icA*y ^-^o^©a#dsia 
[0 0 4 8] A£a*«»<o»*it, v^^sr 

JfHg]B2 UcJ:5r>ryu-V3 vtti£»«ii*I!H]H 

[0 0 4 9] Z<D£o\^ £*tttt«|p]tt2 llcfcfttf 

W^ltfc^lSilEBl OfcJztM 4l:i:5o-*^ 
y^r— ^!±Z£#«iii|iE]tt2 1 Icj; 9-f-#lc^a£;ft 

JO ^lUiS 3^-5 iRiJtC*3(t 5^^y 7^^^ yi^3^+» 

[0050] ^t, mi<ommmmi ict5j£#«ie 

HUB 2 l o«j*Mfc:ov*T»oS»M 1 - 3 t 

[0 0 5 1 ] (^^11) B3tt, Z<DR9i<omfc<OM 
ffi 1 lc*5(t-5S»J l fcff S£»«»«@18o:/n y ^ 
«ricH-CfeS B ia3(Oi£»«it«ls]|§2 l Art, EoftPl 
±3^rvi^c i*5J:t^C 3, ^yf-yy^I^fc 

40 SIB 2 1 1 

[0 0 5 2] itHHIB 1 Alig^PLlh^ 1 *3 

iusa-frffl-r ^li^ithpf2 <om^ai- 

B^I««$JX, ttXH]B2 1 1 liJ£^«it*I(H]B2 1 A 

(Dmtim^mmwt^^fy'fc 3 tr*«[H]B 1 

[0 0 5 3 ] tRHfBlBl AliMOS FET (Metal Oxid 
e Semiconductor Field Effect Transistor <Df&) Xh 
SHWaf-T-Q 1 *3 J: WttMS-FQ 1 £^y-^^@^^lfe 

50 ^r^tSiRK *«*fQiroK^ytSiy- 
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1 & h w>mwz + b z^ms-t z>itt> (ommm^u s< 

* a y y C 6 *5 J: ^ » V ^ * * T 5 f- a - 

[0054] Bu^^mjEjfii^ti, mtitmjk^^yv 

C2, ^T^SStR 2J3j:l*R4*fct*fc«E#3t£> 
fc^o^R 3 Sr^tfo 9»a<o«J|I5]B 2 l l lilSSiR 

[0 0 5 5] KaEfiJb= >fvfl± N AtraiH 

^ ^ * £ ffli**o >r v tr- y > * t zmir £ it -5 fc 

[0 0 5 6] ftflsiCfc^T, AAfiB^lfcit/HPF 2 
£i§« UfcT 5 C A T Vft^ttitaERBjfc = C 
l*sJ:t«l^y^i?Ll Srtfr LT*«Is]Bl A4 1 

[0 0 5 7 ] ifBilf^Qlfctt^a-^a^L 

2 *5 <t o^<>r = y-y- c 6 trm^mjE+ b 

jfi^&SftTAWT^ffigiRK R2*3j:tfR4«:4M, 

[0 0 5 8] ittHf^-Qloy- Miatc#x.ibttfcC 

«*iTefcSi«!H]l&2 1 lfcJ:tf«EE»*8ttR3fc 
J:!9£Ei*ivt\ »a<7>A*«»lHlKl 9i 2 01^4*. 

[0 0 5 9 ] El 3 <Z>£*tt«HlIf£ 2 1 Idfc^Tte, ?ij 

»^bblt«*ihik2 i iic*$^-c-4 dBr#^ 

l - 2 dB©*Jftd«#f)Ji5 J: 5 lcRH-3ix5. 

[0 0 6 0] *#ttt£tt % ^3[z^^x^yfyfc 1 
-C 6(1 1 OOOpF-lOOOOpF, tejftR 1 114 
7 Q, &#CR 2 til 20kQ s ftgiR4tt2 7 0 k Q s 
«JftR3(i3 3 0 £h SM:R5 t R 6 li 2 2 0 fejri 
R7H24Q, -f ^^*L 11*6. 8nH, *5J:tf = 

A-L 2 tt 1 n H £<> 

[0 0 6 1 ] (HJ£#J2) H4l±roJ8Mo|llfi<o«ll8 
1 (c*3lt 5 2 tc«S£?ir«««!H]»©:/n * * g| 

T:£>5 0 IS 1 <75l£#«it*IiaIB2 ima4<0#rt"Cfco 
Tt«tV\ [3 4 0£ffittJ»Kls]&2 1 BWu IIl3<®*i« 

Ql lT?ft»$ft"Ci^, j£»«it«IsIK2 l BOiMi 
[0 0 6 2] B4 <D#**<0«H\ &StR 11127-4 

7qst#i-$. %<Di&<Dm*<Dimm3<D%htmix 

[0 0 6 3] 4*5, JZfti&mm® 2 1 lCi#«*^Q 1 



(6) #BI1 2 0 0 0 - 1 5 1 2 7 2 

[0 0 6 4] @3*3j:OC[g4i7>j£tt«ltiHlB]K2 1 A& 
£0*2 1 B\*mm<D&m%i(LXAt}V ^-yn.^J; 

[0 0 6 5] (HJS#J3) B5tt, CODJgWOjHfi©* 
ffl 1 td*5 (t 5 HJfctfl 3 \z& § © 

fiRSJvrt «fcv\ 

[0 0 6 6] H5lC*5V^/£*«««lsIB2 1 Ci± s 121 
3 X^ S flfcitHIIK 1 A t m 4 $ friz <o t W\&<D 
'U ^-7ih7 >iSx?<Dmm*Q 2 J; 

i«*iiHiB©ffl^w(-ii8iERajh= >r >-y-c 9 uxs 

«*ixsma©««lHlB2 1 l£^tp 0 J£««ltH[g]B 
2 1 C-CfiiMlJirf Q 1 Q 2 tvm&^zzmiW} 
mzxzmmmbtiZo #aitffiiEiB^««awi2 

[0 0 6 7 ] JgHlslB 1 AOU*a(C(iilSRia±3 ^-r 
>VC 3 Sr^LXii«IiiB 1 Cd«««S^5. 

[0 0 6 8] if iliff^PQ 2 l^tt«|«*^Q 1 t 
3-? =t^;UL aftfeVW^a^tC 8£^ 

Lr«^Tl*»bttiWE+BdSttl6Six5, IS 
ifrl^^FQ 2 tctt/M T ^^R 1 0 jo«t T>*R 9 ^ciX L X 

[0 0 6 9] »f^lC*5V^T , A*«^ 1 & cfctfH P F 2 
Sr^LTA*UfcT?>^CATV«-»tt, it^Eih="> 

1 h««l-Bl3ElD*^5. 
[0 0 7 0] it«*^Q 1 

SiR 3(-J: *?»E*nTttJ**ix5. 
[0 0 7 1 ] mm*Q 1 ^BBi-5*ffif«^B*«#tt 
HaERLiha >ihc 3 ^ trftS©**!*^ Q 2 <D 
^-^Wfe^mZfoZo i•lH* J F■Q2^c*5V^■ttt»$ 

^s!e3B2 1 1 \zmti£foZ> Q 
40 [0 0 7 2] <C*5, ^^r^«gtR 1 0te±t*I3S^Q 2 

(i«EE»iaaa:R8i:#ffl$ixr, itB^Q 2t^*5(t 

[ 0 0 7 3 ] m 5 toisff 2 1 c-eii, mmm 

fQl fcQ2S:^tP*|(H!sIB(c*3V^-C8-l OdB^j 
m*ftbti* l&n®&2 1 1 lc^v^r-4 asomfttf 
ftbtlX, IT4-6 dB©«#ds#bixS < t 5 

50 [0 0 7 4] Afcttlctt, 3yfvfci-C9lj;io 



-6- 



// 

0 0-1 0 0 0 0 pF, =-T/L-LlJi6. 8nH, =^ 
/H, 2 t L 3111 uH, fetfLR 1 114 7 Ch SftR2tt 

1 2 0 k Q , &&R 3 14 3 3 0 Q , ISttR 4 14 2 7 0 k 
Q, &#lR5£R6I42 2 0 Q, &JnR7l4 2 4 Q, fi 
!5iR8l43 3 0 0, J&fciR9l4l 8 k Q , JSilfl&JjLR 

1 0t44 7 Q^ffl$rtt5 e 

[0 0 7 5 ] [**W»ffl2] H6tt, ^OJBWOlHft 
^®2(cJ;5y-^>'^7 f i>.^ ; ? L rL-^-(^^n y^|g 

[0 0 7 6 ] E] 6 oy-^/U^^Affi^^-^cO^^ 
fc^tHl ©-tfrfcSfcSjfttt, i£«4fii«M[BlM 2 1 t 
A*«»IeIKi 9te4t;2 0 to»0ti:«#»E!HlB2 2 
Sri&UDLTRltfc^^feS, H 6 OteOWjattB 1 ©-t 
^tra«T?feSd»bttWI4**1-5 e 

[0 0 7 7 ] B 6 -Ctt£»«*i«ls]B 2 l fc«-f-#ElsI 
SS2 2 t*«8ffl$Jx5i tl^J: 5#t^n-j&/n; 

[0 0 7 8 ] /Sfltt&giHIsIB 2 
<B»frfcl4, NVU-Va^l 5-20 dB#fe;h, 
5*s, H6 0»'fr^(4 2 0-2 5 dBWft»¥>ixS. 

[0 0 7 9 ] @6 Oj£««l|«IsIK 2 1 t fS-B-^EHIB 

2 2(DEI»*fil6«dSftOjtlfi«l t 2 

[0 0 8 0 ] (H&^Jl) B7I4, w<036W©jOfiG>?l2 

m 2 ic*j*t ssitfl i £ffi*£ffttiMiiBigs t «»»e 

SB©?* y^HT?fc5ci 

[0081] ei 7 (D£*«it«g]K 2 1 d 
ffiitti L"c«»#e@B2 2 Aasftasixs, wivic 

[0 0 8 2 ] j£ffttltHlB]K 2 1 DflilSIIJaJhaVT > 
*ClfcJ:t)l*ffi>fy^^Ll fe^UHPF 2(0 
i±J^l©lcS^^^5iiii'IlH]S§lD$r^tf 0 JRiHIsIBlD 
iH2^it«lHlBl AihfceL-caftS^tt. tttllsIB 
1 A (7)^3 — ^ 3^;H2^3^/H2 l 
£fcfc<5. *»«ls]Kl D0?-t©ffi<7>»fi8(4i«iffilHl«6l A 

[0 0 8 3 ] «»»EIhIB2 2 AH, 3>f/H 21, I 
ifflJt^ yfyfC 3, l^3yfyfC7, T 
^)6SR5, SSjltfA^SO&IslBl 9*34tf2 OOl^-f 
jxd>-*tc«#S:tH*1-5fc«)<DE]BS:*tf e ^EB 
t4, 3-f/UL3»c3fc^J««*ix5^;HSgLR6, «■!§■#) 
SUB^;*— KDl*$4tfD2, «*«*ffl^^-K 
D l fc4t/D 2 ©^ix^Jx^iI^J»jK$tuSitt8ltllJi: = 

>f^C8^J:[J5C9, KD1*3 
4U t D2<^fcO/^T*«fitR7*5j:tfR8, 4t>t; 
lcJH^T2*5J:t^T3S:^tf. i^-^T 2 $5«fcT/T 3 col 1 * 
1"Jx^l*^BfS«E#WilD*n5. A#ftKI4, HHP 
T3lCt4VHF^VK[p]Ki)^l-f4+VB, «fT2 

[0 0 8 4] i&f^ic^^r, JMnaBi dohj*«»i4 



(7) ^12 0 0 0- 1 5 1 2 7 2 

72 

^^/ul 2 l d»5>flj* * ixriEaajfca >"r 3 S3 

=>r^L3ic4*.e>ixfc«*tt^>r^-KDi« 

*5it5y>r*-KD2«oaBlc»E*Jx<5. *fT3 

D 1 j3 J:tf S8tlfiJfc = >7VtC 8 LT A^£J& 

@Bl 91:4x^^0 *PT2 J:!>fl;EE + VB 

^«»$nsi*i4«*ny-<^- kd 2*3ii/iiaia 

±^y^y^C 9 £^ LTA^SJ&EB 2 0 fc*jt 5>ix 
/o S e 

[0 0 8 5] ±3«Lfcftf^^*5V^r, 3>f/uL 2 1 H 
3il:J:!l/<7> (balun) EUSj&*Wj*3J'u5© 

#tt^^^-^^^^R45 2oo?[ElB OtfllBlB 
2 1 DiA^SJ&lHlBl 9^0i»B*3J:^A*»iftIs]B 
2 0^«Bd»fe45¥«laIBSr*tr«#»EIs]B2 2 
A) *&*LTfc*<8»**-CE*r (reflect! 
on) 3&s*D5rtd«4<, o-^/M y-i^dsa»(c 

[0 0 8 6] wO± 5tca>r/UL 21iL3l:J:9M 
20 £ftSEBte^t*-^V*g^^£Og^7^0 
B*fcf4 2»E^7>'lHlBt4So 

[0 0 8 7] B7£>@BK:*3^"C* = >¥>^C 7 }* 1 
-3pF s SSiR6f41 5 0 G, &#CR 5, R 7 So4 tK 
R8J41. 5kQ, ife^Ca^fCSirCgttl 

0 0 0 pF^Mft5c *©fe<D*^<DttttlH2©* 

[0 0 8 8] 2 ) 12] 8 »4i W©*lSO»* 

2 5 XttM 2 1« 5 £ VtttttiHsIB t »*#Eia 

Bi©^oy^ig-efc5. H6t^$nfcZE**H«[Hl 
30 B2 l i«»»ElH]B2 2i:ttia8tc^*ix5J:5 4l£ 
*«4«lH]B 21Ei «»»E[ilB 2 2 B t?*ric * frt 
t)4v\ 

[0 0 8 9] SI 8 dSb^T, H P F 2 <D\tit) Wc\Z 14 licit 

1 UT««[H]B l E tri£#«iiiHls]B 2 l 

[0 0 9 0] HilKl Et4, *«*^-Q 1*3^1/0 2 
^^^^^tpB 7 ^««[§IB 1 D!r2 o^i^^lC 
»«Ufc¥«ffl*«lfilB-Cfe9. «i*fQ l^ct^Q 
^0 2 (cB81-5Bf^(4H 3 (DZtit m C"Cfo5o 

[0 0 9 1 ] ft*3, EWtti^at (4*|*I*^ 

L 2 2, ¥«^5P«3E* h 7 L 2 3, iOftfJUL =» > 
r 8 , *5 4:i;«a|5lB 2 1 1 £HWt1-*«tfcR 8 
-Rl 0«r*U-Cflr*«r»E1-5@B*««K*^5. 
[0 0 9 2] ^Oft#$r^E1-5^*^[H]BI4B7 tW 
«»C»f^1-5. 0^19, UHF/<y KEIB(OBiff#f4f| 
S«BE+U BtfMHPT 5 lc«*&$nr«»W»ffi^-< * 
-KDlteiUtiiatBajhav^f-Cl O^LTff^ 
50 (1AAM0B1 9lc^^L^ix5o VHF/<yK 
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HJB»fl*#Mu «?-T4«:^L«ai«E + VBd$«ft$ 

f-C 9Sr^LX«*(4AyjW*iHlB2 Olc4x.fe^5. 
[0 0 9 31 08 COEB<£>iWlC:tel>T, A*«* 1 *3 
.fctfHPF 2«d^l£:*«*«l5)B2 1 Eiz^^hti^ 
{§^14, ¥Sa*«»t?fe5*«lHlKl E^c*5V^Tii« 
£*X5 0 w<7>i#, WWIIlBl E<0*H*^Q 1 iQ2 

i^f Q 1 tQ2co^rix^liiSffitiT^^rttcitj 
[0 0 9 4] **MIb]B l Ea>fc©ffi*«»(±¥«*¥S 

fc*o|HlB*^L-CA*«)*laIBl 9*3*1*2 0©v*1* 

[0 0 9 5] 121 8 G0EBJ4, El 5 fO^tUctfctfc LTT-f 
yu-Va i'lCflEfU (US-mi 5-2 0 dB#fcit$ 
C0lC#LTO 8^14 2 0-2 5 dB t>#^£ 0 

[0 0 9 6 ] fc*3, 0 5 £B8 0£#ttJ#B[3B2 1 C 
t 2 1 Ei, 1213, ®4*3j:tfH7<7>j£#«*«@tt2 
1A, 2 l B*5J:tf2 iDt*ifc«Lfc»e\ &#TI4 
W»*S|i(S0 dBXhZtK m#T?fi»dB 

0 8<DIII»T?tt, h 7 3 1*5J:T>* 

L 2 3 <D<£fS^&COfc£>C0 2oCO:7n-- h^A*— ^$Jk 

%<DX\ V ^iC&^T 2 0 d B£i±CD&# 

[0 0 9 7] SI8W|sIK-Ctt, nyfyfc 1-C10 
filOOO-lOOOOpF, SfciR 3tR5H330 
Qs ftttR4iR6li2 7 0 kQ, SftR 2 2: R 7 14 1 
20kQ. Rlf44 7 Q, R8 tR 914 2 2 0 Rl 
0*4 2 4 th fcitfR lliR12lilk QOit$r^r1- 

[0 0 9 8] [H1S<d*1B3] 09I4, :©8H©3t« 

mm 3 lw J: 5 4r- y ^ffl f" a - -J- © y D y $ O 

THl<0*;h,*»4*£tt, £*ttttMg)tt 2 1 t H P 
F 2 iOfUjtcLPF 2 3Srii*PLTRifCT>r y U'-V 

3^oas^iae>ixfc*^fc5 0 a 9 ©ft©«fiSttia 1 

<o Z Jx t ffi) D -C $> £ ^ b K W Sr* 1- 5 . 
[0099] LPF23^^ h*7^«»f c f4^& 

i«l0 (14) oii«»«fl«»^J:5*^$ix 

Ml 0»4O9£>L PF 2 3lC*3ttSA*ft»<0flS 

o-eii««itcA^«*ofl«»f (mhz) *«tfen» 

ttlcKU (dB) tffcfcixS. 0^£ix££?lc, A 
»%&J5ttftf 1 -e*£ Six 3 d B 
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[0100] 09 <Z)i£*ttJtiH[s]tt 21HPF230 
EIB»dt*5*Oj|»« 1 t 2 t^S Jx*. 

[0101] (HtfifiRIl) 01 I Its ^<D%,w<Dnm<D 
MM 3 lc*5itS3ii£#J 1 ld«Sl2:#«it«lHlBi: L P F 

[0 1 0 2] Ol 1 llfc^T, HPF 2 fcAASJlfcleltt 
1 9^j:t^2 0 fc(D|BI-ttL P F 2 3 1 ££ft%Jf MH1 
B2 1 FtfilTyttttSJxS. 
70 [0103] LPF231 14, ^ >^ ^ L 4 1 - L 4 
6 S nyfyfC 4 1 tC4 8— C 5 1 , [E^PlJh^ V 
7^tC4 7, /VT^«StR4 7, EFrg£;*x£gf&^ 
t^/W^^IE+VT^M^S^T 1 
0, 4e>t^(^jB81:y>f^-KD4 iSr^tp, 
[0104] LPF231 TN*^***^ KD 4 

l W^t^Ti O^^MMl 0 (l 
4) tc9Jp$ix5©tracraBI«E + VTWA^(cffiv^ 
«*o«M*s-3dB^45Jia» (^yht7M 

»fc ) *s^rse»ssix5. 

20 [0 10 5] j£ff«*I@B2 1 FI44«fHBl FtS 
ttR 5-R 7^P>ftS««IUB2 1 1 i£«W::«DM- 
5, ttMIUBl FttE3fc**ftfc*M@Bi AtH« 
W»*«r*1-5<OT?lttWr4**1-5. 
[0106] ft JS4«|b]E& 1 F T?(4 5 - 6 d B <7>#|## 

#*>*u ttXilB2 l ifct-4 d B©*i|»d*»bix6 
j:9tcur, a««iiK2 i Ftc^v>r i-2 dB 
(7?*il»*s» <b Jx 5 «t 5 KRtf $ Jx 5 • 

[0107] lt)^lCjoV>-C, A^l^^ ltHPF2^ 
ULPF231 HPF231-C 
JO t4R^$^57Jiy h^f-^j^K^: f c lc« 5 
iiig LTi£»*it«lHlB 2 1 F(c**.5,ix5. 

[0 10 8] LPF2 3 l-ei4(^^®E + 

#*JK^o«*l4»*Wt-«*$tft, ftaoEIB^tt 

[0109] £KM£J«M[p]B 2 1 F -Cf4, A*«**«it 
■HlBlBl Flc*3^TH3 iW«lctrii*ISixfc«^« 
S0B2 1 l Idfc^T^S^h/t, A*«»Is!Bl9*5 

[0 110] (XttM2) Ol 2f4, 
^ffi 3 Idio ft 5 UttM 2 (C^ 5 J£ff ttltHfsIB HPF 
^D'^Htfci, ®9 0l2:»«ii«lHlB2 ltLP 
F 2 3 140 1 2 ro^VitffilBlB 21FHPF232 

[o i i i] oi \ <DW\&m$.tm \ 2<D^tit^\tm 

LTJKt5^S»4, Ol 1WLPF231^@1 2 CO L P 
F 2 3 2-Cft»$ix-CV^jftlwfc5, H12^©||© 
^1401 K73 ; eixi^C^co-C l ISiWf4^B&-t-^ (> 
50 [0112] Ol2C0LPF232tOllC0LPF2 
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3 1 itbttUTSftS^tt, LPF 2 3 2I1LPF23 
l^^f^t-KD4 1ftf ^fyfC 
52tSW (^^yfy^B) ¥4*— KD4 2(03fe 
?S&£l£tffc£lwfo5 0 LPF 2 3 2©^OftOi* 
fiLPF 2 3 lOU^CtfeD^liWt^ 

[0 113] LPF 2 3 2t?ttiSH L T7HVHFttt 
gtg<Ofcfctf)[p]& (AaWHUIlfc 2 0&|$O[E]&) Bfl£ 

-KD4 2^0N/OFFWI»SiX-C, =>f>tC4 
7tC 5 2^J:S8*tilc4><0W**sfT4i3^ LPF 2 

tlpf 2 3 2-e»±Bffa*ix5a«fl«*#*(wjEEi:r 

#y h^7Ji*«f D^««i?)W, CcoJ;?tcLP 
F 2 3 9 n-^/^y ^r-^dSffi;* (MS) £^5. 
[0114] EI13W\ Ell lfcHl 2£DLPF^M 
SJxfcla]»*j4*r^i-|a-Cfc5, El 1 3 «fc 9 

ICLPF 2 3 1 t 2 3 2C7>#>;/ h^7jB»*f c (7>#J& 

/wy*-S>#»*«fc(6* CMS) £ix5c 
[ 0 l l 5 ] m l l *5 £tfEI 1 2 ©ElK-Ctt, 
1 FlC*5^T5-6 dB<Dffl»«r#U KHI1IB2 1 1 
^*5V^r-4 d B©fi»*r#tr, ft|*WK:i-2dB 
©5pi|»^#i-S i fc5R«-Sns, Hill: 
j3^T=:'f r >'*C4 K C 2-C 6*5 e fcU ; C4 7111 

0 0 0-1 0 0 0 0 p F N =iyfytC5 0ii5j;U!C5 
lttSpF, a V7VfC4 8:fcJ:t/C4 9111 p F, 
= -</H,6lil tiH, «ffiRlll4 7 0, SStR2fil 
8 0 kO, 8ttR3[±3 3 0 Q, «SiR4tt2 7 0 k 
0. l&ffiR 5iR6J1 220 CK &#iR 7J12 4Q, ^ 
<£tfi&ffi;R 4 7fi4 7 k Q©ttSr*-j-5. Ell 2<D[e]& 
-eii, ^ Vrvf-C 5 2111 0 p F#J:tf&J7LR4 8 tt 
2. 2 k Q El 1 2©*©ffi<Z>#*7-0>« 

[0116] [*lfia>»lB4] Eli 4f±, 

WjSHTfc*. Ell 4©^-^7Afflfa-t©* 
BKlc*3V^riaio^ixiJl<c5^tt. £*tt*8f|[e]f& 2 

1 tAU*«*iaKl 9*5«fctf2 0 fc©IBIcn-#;uy 
Ir-iSi&WHDtttfXD'Sl&m h7V?®l&2 4£ilJ?QLT 
HttT^5*lwfcS„ Ell 4<0*<Di&<omi£\'±mi<0% 

praea k ? * 2 4 &£fftt*iiKis]ft 2 1 

[0 117] Ell 4©i£#*iiiHlHlK2 1 t^rSES! h5 
y^IelB2 4<0@tt*jSas«<B**«l -e^^^^o 

[0118] (hami) eh sttzvmwconmoM 



(9) 4$H1 2 0 0 0 - 1 5 1 2 7 2 

^^E&cOT/ny^Ei-efc*. Ell5lc:fcv^ HP 
F 2 tA*9»lElBl 9*5*1/2 0 £©IBia£**«MI 
(S1K2 1G, BjaCl!h7y^lsIB2 4 lfcJztf&fciR 5 
-R7*»e>4<5«*|5]tt2 l ltfttttSitS. 
[ 0 l 1 9 ] EI l 5 £D[U^-e»i, El 2 o*MHB 1 A t 
l^«lc*«$^fc**IlaIKl GSr*tfJ£:#*««ls]K2 
1 G^ffi^^lCiEgDdJh^ >7>tC 3 i C 1 3 t 
T«^lH]^2 1 1 £ <bi^ X£»«*«Isl 

SI 2 iGtiaS[E]^2 1 l 

7y7BB2 4 ltfSMfcSJtS. 

[0 12 0] ^Sh77«2 4 1 l± x iC^DlUh^ 
Vf^-frC 1 4, *IRffi^iaE8»^>r^-KD9, #S 
ffi-f^y^^ (F77/3^;u) L5 8, /MT*«tt 

R5 84fetfK*FT9Sr£tf. SS^^TSeS*^^- 
- KD 9*5 J:rr^ixlcjt?iJSgtt$tt5*«ffl^ * 
L5 8lc:J:[?*«lHlK^«*$iT5 e 
[0121] 1#*T VfrbteffiilZtiZ&feT**'^ 

5. CteJ:^ *affi^SeSF*y>r^-KD9*3J:U« 

#«/B>r * l 5 8 a»fcfc5#«@»tt«s<0»ffl 
isaiHiKi o*fcw:i 4 fctt*^ 

^10^2 iGd*b©a*«-8-»±@ffas^«>a«^^* 

#ttpr«fflh7y^BB2 4 lfcJ;!?»iK (*» 2^ 

&&oiSa[H]&2 1 lWi^Wc 
[0 12 2] Ell SOlel&l-fcV^Ts =V7^tC 1 3 
30 iCHttlOOOpF, *3J:<mJfiR5 8114 7kQ 
<7>«*r#1-3. *^0>tettl2l 1 £>*Ht 

[0123]EI11,E)12,EI1 3*5«tt^iai 5<7)& 
[nl&H^-f tut D-^/uy ^r— ^(7)ffi«wfc«)(7)[pIK"C 
hZfiK *ls]BSr#fflLrse>l-4ftta:»^ia?>^fc^ 

[0124] ^lllW^SixfcSllS^lBfi+^T^^T 
^TfooT^JIl^)^ 1 bOTti^v^#^^ix5-<^'e 

J: t;«ffl X*<D +<<x. * *i S r t *5 EE1 $ ^ 
5. 

[Ell] rojfiWoJIft^lBl (cj:^>r-7'^x^ 

I® 2 ] El 1 ©A*** Iwfctt SSfMlttiSfc a* y ^ 

[El 3] r«)3IW<0*lS^*ll8l(w*5(t5jHfe«l*-« 
5l£**it«[s]K<0^o y ^*rt®-C*>5, 

50 [H4] wO*W^*tS^?BIBl lw*3*t5*lfi«2lC« 
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SJ£*Wt«!att©:/ 0-T S„ 
SJ£»«*l«lsltt^ny^ia-C*>S. 

[si 6] z<D%w<Dnmmm2\z£z > >r-7;u*r7 : J* 

5x£#**«il»i:«#4>iaislKo^n y tmth** 

[0 9] ^ 3 (C*3tt 5 ^r-^l^-T* 

[SI 1 0] S9©LPFlCt3*t<5A*«*0««8ct« 
**ioBB«*r^7 7(cLX^+B|-C*>5, 

[ia ill w©»w©iiK^iB3ic*5»t5jtis«*jiic 

[Hi 2] cojBI8^lt«o?eiB3lc*3(t5jl*«2^ 
« 5 £ *« Jttl E K h L P F y d y ^ El -e 5 . 
[01 3] Hll 1 t 01 2<DLPFtiWR£tlti®f&to 

[014] wO*Wo3HS©«ffi4lc«t5y-^i^E-7 f 



IB 



[015] i©«wojas^tt4ic*5(t5jas«i(- 

[01 6] ^©^-^/^^i^^-^O^n^ 
0T*fc5 o 

[0 1 7] 01 6 0A*«^tc*3(t5S««JS*i:A* 
y * n * £ ©BWRSr^? 71c LT^1-0-Cfo3 o 

2 HPF 
70 3-5 RFli«A*RBIlHlK 
6*3*0*8 RFUMMS 

16-18 R?m%&Jimnm?& 

9*3^13 

io*5j:^i4 mnftmrnfe 

21, 2 1A-21G £Wtti»B[p]& 
2 2, 2 2 A*S<fctf2 2B «*»iElslB 
2 3, 2 3 l*3«fctf 2 3 2 LPF 

2 4, 241 ^raefflh 7y^iiB 

2 1 1 

20 fc*3, *H + ra-»*tt!^-*fctttti»^*r^'*' B 



II] 



HPF 







x-3 




^16 






RFJgexa 




RF4MUA 













77? 

<L-41 



RF*fflAfl 



^31 




-17 



^5 g 



^2 



IF 

;<HBBtt. 
£-15 



[0 2] [0 3] 





19,20^ 
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(11) 



#$2000-151272 



1 7] 




C2 j-1B 

19,20^ 



10 




1p<S<tHifctt) 860 fiMHil 




me) 







IS** 











-L4 

HPF J 



T 



-40 




RFJUUUfl 



3D- 




RFJinStilt) 

mass 



-33 




c 10 










1 ^< 






IF 










u 
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(12) 



#12000-151 272 



m 7} 



s*2\U 




(UHFBAND) 
(VHF BAND) 20^ 



ims] 




[09] 



£L 21 

LPF I 

"12? 



I HPF 



-40 



7y7 




-12- 



(13) 



2000-151272 



•10- 



[Hi 0] 



-f|UHzJ 



•20- 




m v 



1 1] 



21F 




II 2] 



-Z1F 




19,20^ 
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(14) 



#§12 0 0 0- 1 5 1 2 7 2 



1 3] 



C4B C49 ^21F 

1 ^2 r— II — HH I 11 

\ I — I L40 L41 142 11 _ £&tA ^ 

U- hpf -^^T^nSl^ 5se» 



19,20^ 









-U 


BDtt 





R47 



^-T10 
4-VT 



-T7 



14] 



-24 



H21 



7v7 



ur 




II 5] 



^210 




19,20^ 



-14- 



(15) 



2000-151272 



I 1 6] 







r 1B 












wok 











^ 2 




5C025 AA25 
5C064 BA01 BB05 BC20 
5J024 AA02 BA03 BA07 CA03 CA20 

DA01 DA25 EA01 FA01 
5J081 BB03 CC01 

5J103 AA16 BA03 BA07 CA07 CB05 
DA01 DA03 DA04 DA06 DA16 
DA17 EA01 EA03 EA05 EA08 
EA11 
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